Introduction
Technological advances in hearing aid design and selection and maturation of the audiology profession have led to significant improvements in the fitting of hearing aids over the past 2 decades. In recent years, objective real-ear electroacoustic measures have replaced functional gain and other behavioral measures as the preferred method of verifying hearing aid performance. The widespread introduction of computers has made the process of fitting hearing aids more accurate and efficient. Software is available to help calculate the prescribed real-ear and coupler gain and output. Additional software is available to suggest how the various settings on the hearing aids should be adjusted to ensure benefit for listening in a wide variety of acoustic environments.
The guidelines are designed to provide audiologists with suggestions for fitting hearing aids to adults as part of a comprehensive audiologic rehabilitation plan. For guidelines appropriate for fitting hearing aids to infants and children, the reader is referred to The Pediatric Working Group of the Conference on Amplification for Children with Auditory Deficits (1996) . 1 These guidelines are divided into six major stages that constitute the hearing aid fitting process embedded in the rehabilitation plan: Assessment, Treatment Planning, Selection, Verification, Orientation, and Validation.
The assessment stage is essential to determine the type and magnitude of hearing loss. This is also when intervention is planned and candidacy for amplification is determined. At the treatment planning stage, the audiologist, client, and/or family/caregivers review the findings of the assessment stage and identify areas of difficulty and need. During the selection stage, the physical and electroacoustic characteristics of the desired hearing aids are defined. During the verification stage, the audiologist determines that the hearing aids meet a set of standardized measures that include basic electroacoustics, cosmetic appeal, comfortable fit, and real-ear electroacoustic performance. During the orientation stage, the audiologist counsels the client on the use and care of the hearing aids, fosters the client's realistic expectations of performance from the hearing aids, and explores the candidacy for assistive listening devices and audiologic rehabilitation assessment and treatment. During the validation stage the audiologist determines the impact of the intervention on the perceived disability attributable to the hearing loss.
These guidelines are not intended to precisely dictate how hearing aids should be fitted. Rather, they are intended to suggest several strategies that audiologists may choose from to maximize the probability of user satisfaction with and perceived benefit from amplification. Audiologists should exercise professional judgment in choosing which segments of the guidelines are appropriate to their clinical environment and individual clients. Although the emphasis of the guidelines is on the technical aspects involved in fitting hearing aids, audiologists are reminded that fitting hearing aids is an ongoing process that requires joint participation of the audiologist, client, and family/caregivers.
1
The Position Statement of that document recommends specific procedures for each of the four stages in the fitting process for children. The four stages are identified as audiological assessment, preselection/physical characteristics, selection and verification of electroacoustic characteristics, and validation of auditory performance. The importance of a systematic, objective, and timely strategy for fitting amplification in infants and children is emphasized throughout the statement. The use of traditional comparative measures is discouraged. Further, audiologists are identified as the profession "...singularly qualified to select and fit all forms of amplification for children including personal hearing aids, FM systems, and other assistive listening devices" (p. 53). Finally, audiological facilities without sufficient expertise and/or sufficient physical resources to engage in pediatric fitting-related activities are encouraged to establish consortial arrangements with facilities that do.
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Finally, it is not the purpose of these guidelines to discuss issues of marketing, business practice, and ethics in regard to dispensing hearing aids and other assistive listening systems. ASHA has reports and policies pertaining to these topics (ASHA, 1987 (ASHA, , 1991a (ASHA, , 1991b (ASHA, , 1991c (ASHA, , 1994a (ASHA, , 1994c . ASHA member audiologists should adhere to the Cardinal Documents of the Association, with specific attention to the Code of Ethics (ASHA, 1994b) and the Model Bill of Rights: Clients as Consumers Receiving Audiology or Speech-Pathology Services (ASHA, 1995) .
Background
The American Speech-Language-Hearing Association (ASHA) recognizes that the successful fitting of hearing aids is a complex process. To achieve the greatest probability of successful hearing aid fitting, the audiologist should incorporate the following eight components in the context of an audiologic rehabilitation plan.
1 
Comprehensive Audiologic Assessment

A. Audiologic Assessment
The initial step in the fitting of hearing aids is a comprehensive audiologic assessment. This assessment is essential to determine the type and magnitude of hearing loss and the need for audiologic rehabilitation, including candidacy for amplification. As a result of the audiologic assessment, the individual may be referred for additional services (e.g., electrophysiologic tests, medical or surgical intervention, etc.) before further audiologic management. The minimal components of the assessment stage for hearing aid fitting include a comprehensive case history, otoscopic inspection, and audiologic assessment (ASHA, 1993) . The latter includes thresholds of discomfort (TD) using frequency-specific stimuli (e.g., puretones, warbletones, 1/3 octave narrow-band noise) or estimating TD for later verification (Cox, 1983; 1985; Dillon & Storey, in press; Seewald et al., 1997; Storey et al., in press) .
The audiologic assessment process should produce the following outcomes:
• identification of type and extent of hearing loss • determination of need for medical/ surgical treatment and/or referral to a licensed physician • provision of audiometric results and recommendations through appropriate client and family/caregiver counseling • determination of candidacy and motivation for audiologic rehabilitation (ASHA, 1984 (ASHA, , 1990 • determination of medical clearance as outlined by the Food and Drug Administration (Staff, 1977) or state law/regulation (Appendix A) It is essential that all test results, correspondence, and other interactions with the client be documented in the client's chart. This documentation should be organized and reported in a manner that allows for later retrieval and easy communication of information to the client, other audiologists, and professionals (ASHA, 1984; Paul-Brown, 1994) . The documentation should meet all applicable state and federal guidelines for record keeping.
B. Candidacy and Rehabilitation Assessment
In general, audiologic assessment data serve as the basis for defining the client's hearing loss, planning relevant intervention, and evaluating improvements in the client's situation following intervention. Although audiometric data are essential, they are insufficient for determining hearing aid candidacy and rehabilitative strategies. Rather, a clientcentered approach to assessment is required for audiologic intervention with adults (Hyde & Riko, 1994; Lesner & Kricos, 1995) . Collectively, the results of the nonaudiometric assessment process are necessary to plan, implement, and evaluate any audiologic intervention program with adults.
The assessment protocol should be designed to define, from the client's perspective, any effects of the impairment at both the personal activity level and/or social role level. Assessment tools developed for this purpose include, for example, the Communication Profile of Hearing Impaired (CPHI; Demorest & Erdman, 1986; Walden, Demorest, & Hepler, 1984) , Hearing Performance Inventory (HPI; Giolas, Owens, Lamb, & Schubert, 1979) , the Hearing Handicap Inventory for the Elderly (HHIE; Ventry & Weinstein, 1982; Weinstein, Spritzer, & Ventry, 1986) , and the Hearing Handicap Inventory for Adults (HHIA, Newman, Weinstein, Jacobson, & Hug, 1990) . Some tools are specifically designed for evaluating function both with and without amplification, such as the Abbreviated Profile of Hearing Aid Benefit (APHAB; Cox & Alexander, 1995) and the Client Oriented Scale of Improvement (COSI; Dillon, James, & Ginis, 1997) .
In addition to assessing the impact of an auditory impairment on the everyday listening situation, additional information regarding the client's unique circumstances should be considered before designing a treatment program. General areas requiring consideration (Lesner & Kricos, 1995) include the client's physical status (craniofacial status, general health, visual status, manual dexterity), psychological status (cognitive and mental status, motivation, attitude), sociological status (employment, social and physical environments), and communication status (auditory speech perception, auditory-visual speech perception, conversational fluency).
Treatment Planning
After completing the assessment process, the audiologist, client, and family/caregivers need to review the findings and identify areas of difficulty and need. Based on this analysis, priorities are established and specific goals for intervention are jointly agreed upon. Further, the sequencing of rehabilitative strategies is established, including when and how benefit derived from treatment is to be evaluated.
In many cases, the fitting of hearing aids will be incorporated as an early component of the plan. Under certain circumstances, it may be appropriate to determine the benefit derived from hearing aids and structured hearing aid orientation before additional intervention strategies are planned and implemented. In other cases, hearing aid fitting will be performed concurrently with additional components of the plan.
When fitting hearing aids is a component of the plan, a number of preliminary decisions are required. Decisions on specific aspects of electroacoustic performance naturally fall to the audiologist. However, all other planning decisions should be made jointly, and active participation of the client and family/caregiver in decision making is strongly encouraged.
At the conclusion of this process, a joint decision is made to initiate the hearing aid fitting as one component of the management plan. Before initiating the fitting of hearing aids, it is important for the client and family/ caregiver to develop a realistic understanding of the potential benefits, limitations, and costs associated with procuring amplification. This understanding is established through a process of counseling, information sharing, education, and discussion. Suggestions for counseling the client on the potential benefits and limitations of amplification will be presented in another section of these guidelines.
Hearing Aid Selection
The goal of the hearing aid selection process is to define the appropriate physical and electroacoustic characteristics of the desired hearing aids for a particular individual using methods that will facilitate ordering, verification, and validation of the devices.
A. Electroacoustic Characteristics
Although no universally accepted method exists for expressing the ideal electroacoustic characteristics of hearing aids, there is a significant knowledge base for making rational and defensible decisions. It is the audiologist's responsibility to determine the requisite electroacoustic characteristics using methods that are based in current scientific knowledge. In general, the electroacoustic specifications should be compatible with the auditory characteristics and the personal needs of the client.
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To adequately define the desired electroacoustic characteristics, decisions need to be made on frequency-gain characteristics, maximum output sound pressure level (OSPL90), and input-output characteristics (ANSI S3.22, 1996b or current standard).
Frequency Gain Characteristics. A variety of prescriptive formulae yield frequency-gain characteristics based on puretone thresholds and, in some instances, loudness judgments. These formulae are incorporated into commercially available software and implemented in many real-ear analyzers. Examples include:
• National Acoustics Laboratory-Revised (NAL-R; Byrne & Dillon, 1986; Byrne, Parkinson, & Newall, 1991 Seewald et al., 1997) Although there are significant differences in the exact targeted values from the various prescriptive formulae listed above, the differences for average conversational inputs are relatively small; that is, there are not sufficient data to identify one of the prescriptive methods as superior to the others (Humes, 1996) . Consequently, the prescriptive methods listed are those that the committee considered to be the most rigorously validated (NAL-R, Berger, MSU, and POGO) or those that prescribe additional electroacoustic parameters (see I/O characteristics).
Regardless of the specific method used, the frequency/gain characteristics ultimately need to be expressed in a 2 cm 3 coupler. Some prescriptive methods provide average corrections for conversion from 2 cm 3 coupler gain to real-ear gain. Alternatively, published average corrections (Bentler & Pavlovic, 1989; Gudmundsen, 1994; Mueller, Hawkins, & Northern, 1992) or custom corrections based on the individual's real-ear unaided response (REUR) and/or real-ear coupler differences (RECD) may be incorporated into the prescription. At a minimum, the frequency/gain characteristics need to be calculated for conversational-level inputs of 60-70 dB SPL (Byrne & Dillon, 1986; Cox & Moore, 1988; Pearsons, Bennett, & Fidell, 1977) . If a hearing aid with nonlinear signal processing is ordered, however, it may also be useful to calculate the desired frequency response for higher (e.g., 80-85 dB SPL) and lower (e.g., 50 dB SPL) input levels. This is discussed further under input-output characteristics.
Finally, when the hearing aid fitting is binaural, the prescribed gain for each ear should be reduced by 3-6 dB to compensate for binaural summation (Cox & Bisset, 1984; Cox, DeChicchis, & Wark, 1981; Hawkins, Prosek, Walden, & Montgomery, 1987; Markides, 1977; Skinner, 1988) . Also, if the hearing loss is conductive or mixed, the prescribed gain for each ear needs to be increased by approximately 20-25% of the air-bone gap (Berger et al., 1989; Byrne & Dillon, 1986; Lybarger, 1963) .
Output Sound Pressure Level With a 90 dB Input (OSPL90).
The maximum output of the hearing aid in the 2 cm 3 coupler (OSPL90) should not exceed the targets developed from the TD made during the assessment stage. If suprathreshold loudness measurements are not available, then the desired OSPL90 should be calculated using a predictive method (e.g., Cox, 1983 Cox, , 1985 Input-Output Characteristics. For hearing aids with linear signal processing, the calculation of the desired frequency/gain characteristics and OSPL90 explicitly defines the input-output characteristics; that is, for a 10 dB change in the input there is a corresponding 10 dB change in the output until the maximum output is reached. As mentioned above, however, hearing aids that incorporate nonlinear signal processing may require additional specification. Specifically, it is necessary to define the desired static compression characteristics (compression threshold and ratio) or gain for multiple inputs in one or multiple frequency bands.
Although not extensively validated, several hearing aid selection protocols (e.g., IHAFF, FIG6, and DSL [i/o]) offer assistance in making decisions about input-output characteristics (Cox, 1995; Gitles & Niquette, 1995; Seewald et al., 1997; Valente & Van Vliet, 1997) . In addition, it should be noted that it is not necessary to abandon traditional (single-target) prescription procedures (e.g., NAL-R) to select hearing aids with nonlinear signal processing. A traditional procedure can be supplemented with a consideration of the frequency-specific residual dynamic range of the listener to select appropriate input-output characteristics.
B. Nonelectroacoustic Characteristics
Decisions about the nonelectroacoustic characteristics of the hearing aid (style, features, options, etc.) should be based on the management plan/needs assessment and the ongoing interaction with the client. Specifically, these factors should be considered:
• 
Verification
Once the amplification goals have been determined and the hearing aids and earmolds (if applicable) received, the process of verification begins. In this context, verification refers to measures made to determine that the hearing aids meet a set of standards. Those standards include basic electroacoustics, cosmetic appeal, comfortable fit, and real-ear electroacoustic performance.
A. Quality Control
Electroacoustic measurements should be performed according to the ANSI-S3.22 (ANSI S3.22-1996b or current standard) to determine whether the hearing aids meet their intended design parameters. Coupler measures of gain, frequency response, maximum output, battery drain, and distortion should conform to the published manufacturer's specifications (within stated tolerances) for the given brand and model. It is strongly recommended that the performance of the hearing aids also be measured according to the ANSI-S3.42 (ANSI S3.42-1992 or the current standard). This standard provides guidance for evaluating hearing aids in a test box using broadband signals. For example, the presence of an irregular frequency response at the higher input levels (80-90 dB SPL) may suggest the presence of intermodulation distortion (Revit, 1994) . If the electroacoustic performance of the hearing aids does not adhere to the ANSI S3. 22-1996 22- (ANSI 3.22-1996b or current standard, they should be returned to the manufacturer for adjustment or replacement.
Before fitting the hearing aids, a listening check, accomplished via a stethoscope or other coupling device, should be done to rule out excessive circuit noise, intermittency, and/or negative impressions of sound quality. If earmolds or custom hearing aids are ordered, it is necessary to ensure that their characteristics (i.e., type of tubing, venting, earmold style and material, etc.) match what was ordered.
B. Physical Fit
The physical fit of the earmolds or hearing aids should be determined by assessing cosmetic appeal, physical comfort, absence of feedback, ease of insertion and removal, security of fit, microphone(s) location, and ease of hearing aid control operation.
C. Performance
In order to determine how the hearing aids are performing for a given client, probe microphone measures should be made unless contraindicated by physical limitations (e.g., size of ear canal, drainage, excessive cerumen, etc.) These guidelines strongly support the use of real-ear measures, when applicable, as the primary method of verifying the performance of hearing aids. It is assumed that the examiner has a clear understanding of sources of measurement error (including insertion depth of the probe tube, stability of the probe tube location between measures, loudspeaker and reference microphone locations, calibration methods, etc.; Mueller et al., 1992) .
Probe microphone measures are efficacious only when the appropriate reference is established relative to the amplification goals determined in the selection stage. That is, the target established in the hearing aid selection process should be the same target in the verification process, unless the fitting goals have been altered. In addition, probe microphone verification of a smooth response (Randolph, Bornstein, Giolas, & Maxon, 1981; Studebaker, 1974) and appropriate bandwidth should be established. Finally, verification of audibility, comfort, and tolerance should be ascertained.
1. Audibility: Verification of the audibility of a "soft" input level can be accomplished in several ways. The REAR can be obtained for a low-level signal (50 dB SPL); and the resultant output, relative to the measured or predicted threshold (in dB SPL), can be used to determine (Byrne & Dillon, 1986) . All of the prescriptive formulae noted in the Frequency Gain Characteristics section assume that the prescribed target represents the amount of gain required to allow average conversational speech (60-70 dB SPL) to be audible and comfortable. Second, a calibrated average speech signal (ANSI S3.6-1996a or the current standard) presented in the soundfield (60-65 dB SPL) can be used to elicit a subjective rating of "comfortable, but slightly soft," "comfortable," or "comfortable, but slightly loud" from the aided listener using the descriptors from the IHAFF protocol. 3. Tolerance: The goal of this verification stage is to ensure that high-level stimuli will not exceed the threshold of discomfort. This can be accomplished in several ways. First, a real-ear saturation response (RESR) can be obtained with the hearing aid set either at a user volume control position or at a volume control setting just below audible feedback, with a 90 dB SPL swept puretone signal (RESR 90 ). The output targets or actual threshold discomfort should not be exceeded at any frequency. An alternative to the above procedures has been proposed by Moodie, Seewald, and Sinclair (1994) . Briefly, the RECD is measured for the client using an insert earphone. Having defined the coupler-to-earphone transformation, the transformation can simply be added to the measured OSPL90 in the coupler to predict the RESR across frequencies.
Finally, a calibrated speech signal (ANSI S3.6-1996a or the current standard) presented in the soundfield (80-85 dB SPL) can be used to elicit a subjective rating from the aided listener of "comfortable, but slightly loud" or "loud, but OK," using the descriptors from the IHAFF protocol.
Hearing Aid Orientation
A. Hearing Aid Use and Care
All individuals fitted with hearing aids should receive appropriate training, counseling, and referrals during a trial period. It is important for the audiologist to be familiar with state regulations and federal guidelines concerning minimum trial periods for hearing aids. Audiologic habilitation can be accomplished using a variety of learning modalities, including individual or group sessions, in a manner and communication method appropriate for the client and family/caregivers, covering these key topics:
• battery management/safety • instrument features and landmarks • use and routine maintenance • working knowledge of hearing aid components -assistive listening device coupling -telephone use -storage -usage patterns/adjustment • insertion and removal of instruments
B. Expectations for Performance
Appropriately fit amplification systems should be free from unwanted feedback. In addition, the audiologist should strive to minimize the occlusion effect by appropriate venting, tone control adjustment, and/or insertion depth modification. Hearing in noise may continue to be problematic for the user; improved hearing typically means hearing more noise. The user can realistically expect:
• some degree of visibility (from any style of hearing aid) • physical comfort • improved, but not perfect, communication • more benefit in quiet than noise
Validation
Even though verification measures are made to ensure that particular electroacoustic characteristic goals are met, validation measures are necessary to determine the impact of the intervention. Validation that disability has been reduced and that appropriately established goals have been addressed should be included in each comprehensive hearing aid selection and fitting process.
A number of tools have been suggested to be administered during the trial period, including the Abbreviated Profile of Hearing Aid Benefit (APHAB; Cox & Alexander, 1995) as a measure of disability and the Hearing Handicap Inventory for Adults (HHIA; Newman et al., 1990 Newman et al., , 1991 or Hearing Handicap Inventory for the Elderly (HHIE; Newman & Weinstein, 1988; Ventry & Weinstein, 1982; Weinstein et al., 1986) as measures of handicap. One of these, an inventory developed at the National Acoustic Laboratories, the Client Oriented Scale of Improvement (COSI; Dillon et al., 1997) , provides for an individualized assessment of particular situations that cause communication difficulty to the person with hearing loss both before and after intervention.
Measures of speech perception can be obtained using either objective or subjective methods. Because interpretation of the speech signal is basic to communication, the primary goal of amplification should be the audibility of that speech signal. A number of speech tests are available and can be used to assess aided versus unaided speech perception ability. The audiologist needs to consider stimulus (phonemes, nonsense syllables, words, sentences), presentation level(s), noise type, and signal-to-noise ratio. Equally important is allowing sufficient time to test with enough items to get an accurate assessment. Alternately, an estimation of aided audibility can be obtained (ANSI, S3.5, 1969; Humes, 1991; Mueller & Killion, 1990; Pavlovic, 1991) .
Conclusion
Because of the rapid introduction of technological advances, these Guidelines for Hearing Aid Fitting for Adults must be viewed as a dynamic document; content and implementation will change as new knowledge is transferred and new technology introduced. Audiologists must keep abreast of new developments if they are to provide comprehensive audiologic management to persons with hearing loss.
